Renal cancer, according to the Polish National Cancer Registry, was the cause of 4% of cancer cases in men and 3% of cases in women in 2010. Most often it affects men over 65, although it may also concern infants. In 2010, the number of reported cases for men was 2,700 and 1,900 for women. For the last three decades -up to 1990, the incidence of kidney cancer has increased significantly. Currently, it remains at the stable level of morbidity. One of the most significant issues of modern diagnostics and treatment of renal cancer is the problem of its heterogeneity brin-ging many difficulties in systematization and categorization of this neoplasm. The World Health Organization Classification of Renal Tumors has been published in 2004 and is currently supplemented with new classification units, which, according to ISUP (International Society of Urological Pathology), should be considered as separate groups of kidney epithelial cancers.
pyramid, along with the surrounding fragment of the cortex, forms a structural unit called the renal lobe.
The basic functional unit of kidney is the nephron, composed of renal corpuscle and system of cortical and medullary tubules transporting the glomerular filtrate to the renal pelvis. The tubular and collecting system of the nephron is consisted of proximal and distal, convoluted and straight sections. Histologically, the basic structure of the convoluted tubule wall is similar along the entire length of the tubule -it consists of tightly packaged cuboidal epithelial cells on the basement membrane, although epithelial cells lining the inner parts of the tubule have various functions in specific tubule parts.
A similar construction also applies to straight section called Henle's loop, however, the epithelium lining the ascending as well as descending part is a single-layered epithelium.
Renal neoplasms
Renal cancer, according to the Polish National Cances Registry, was the cause of 4% of cancer cases in men and 3% of cases in women in 2010 [1] . As many as 90% of kidney malignant neoplasms are cancers derived from the renal tubular epithelium. As regards the most frequent histological type of renal cell carcinoma, it is clear cell renal cell carcinoma derived from the epithelial cells of the proximal tubule of the nephron [2] . In macroscopic observations, it is a clearly delineated tumor often yellow colored, resembling the adrenal gland. Hemorrhages are often present, and sometimes extensive necrosis.
IntRoductIon
This paper contains an outline of the most important aspects related to the diagnosis of renal cancer. The work is a review paper, based on Polish and English literature as well as the analysis of reports prepared by the International Society of Urological Pathology (ISUP) Consensus Conference on Renal Tumors, which took place in 2012 in Vancouver, Canada.
In our paper we discussed the most important issues regarding conventional diagnostic methods, as well as a few modern diagnostic approaches with a potential in clinical practice.
Anatomy and histology
The kidney is an organ with an average weight of 110-170 g and average dimensions: 12 x 6 x 4-5 cm, in proportion to body weight and sex, lying on the right and left side, on the back wall of the abdominal cavity, right below the diaphragm.
It is covered with a fibrous capsule and layers of surrounding fat tissue, forming together the so-called Greta's fascia, protecting the kidney from shocks and injuries. The shape of the kidney resembles bean seed with its convex part directed to the side and the hilum located on the concave border, containing the ureters, blood and lymph vessels and hilar lymph nodes.
On the cross-section one can distinguish the external cortical part and the medulla, made of renal pyramids whose bases define the border between the cortex and the medulla. Each The basic morphological feature that is used in diagnosis of clear cell carcinoma is the characteristic abundant, light or slightly acidophilic cytoplasm of cancer cells. Cancer cells form lobular or vesicular patterns, surrounded by a network of tiny, thin-walled blood vessels. They often have a centrally located round cell nucleus containing the nucleolus. The size of the nucleus and the appearance of nucleoli are included in the classification of cancer in the four-level scale of the so-called cancer grading according to Dr. Joel Fuhrman [3] .
The occurrence of necrosis within the tumor and the process of sarcomatoid dedifferentiation, which means a presence of solid tumor fields with specific growth pattern characterized by spindle-shaped cell morphology with features of increased atypia and mitoses, are also prognostically unfavorable factors. Papillary renal cell carcinoma is the second in terms of incidence renal cancer.
As in the case of clear cell carcinoma, its cells are phenotypically and genotypically differentiated towards the epithelial cells of the proximal tubule of the nephron. It can be multifocal and occur in both kidneys. Usually the tumor is well demarcated, in larger ones blood hemorrhages and areas of necrosis can be observed. The basic feature of the microscopic image of the tumor is a presence of papillary structures. However, the histological structure of this type of neoplasm is often heterogeneous. Delahunt et al. distinguished two types of papillary renal cell carcinoma, considering the size of tumor cells, the content and nature of the cytoplasm, and the microscopic pattern of the tumor [4] .
In Type I, the tumor cells are small, with a small amount of mostly basophilic cytoplasm, forming a cellular monolayer. In type II papillary renal cell carcinoma, tumor cells contain abundant, acidophilic cytoplasm and often form pseudomultilayered systems; their cell nuclei are usually larger, with a clearly marked polymorphism. Moreover, there are papillary renal cell carcinomas, primarily eosinophilic, which cannot be classified into any of these types. However, there is no consensus for the formation of the third type of papillary carcinoma for these cancers [5] .
Malignant renal neoplasm with differentiation towards the epithelial cells of the distal nephron tubule is chromophobe cell renal carcinoma. It refers to about 5% of cases of renal cancer and affects men and women equally.
Among the renal cancers this type presents the best prognosis. Histologically it is composed of cells with an abundant, acidophilic cytoplasm, rich in mitochondria, forming vast, solid fields surrounded by connective tissue. A very characteristic morphological feature of chromophobe cell renal carcinoma is a clear area around the nucleus -a formation called a 'halo' [6] .
The differentiation towards epithelial cells of the distal tubules of the nephron is also presented in collecting (Bellini) duct carcinoma (CDC) -the most malignant of renal cancers [7] .
It is a rapidly growing, aggressive tumor -at the time of diagnosis the presence of metastases is usually encountered. Histologically, it is a two-phase tumor, composed of a mixture of epithelial cells with a significant degree of atypia, embedded in desmoplastically stimulated stroma. Epithelial cells often have features of sarcomatoid dedifferentiation; their grade of malignancy is often classified as 4 on the Fuhrman scale [8] .
The next type is medullary renal cell carcinoma -it can be almost exclusively found in children with sickle cell trait. It is very malignant with very high mortality rate.
Medullary cancer cells show rhabdoid differentiation, containing large pleomorphic nuclei with distinct nucleoli, eosinophilic cytoplasm and form irregular nest or trabecular and papillary systems. There are often hemorrhages, areas of the so-called "geographical" necrosis and lymphocytes. The mitoses are frequent [9, 10] .
In 2012, five more entities of malignant renal neoplasms were proposed during the Consensus Conference ISUP in Vancouver.
Tubulocystic renal cell carcinoma -a rarely occurring tumor, located mainly in the renal cortex, clearly demarcated, with a characteristic macroscopic appearance, resembling a sponge on the cross-section.
Microscopically built of numerous cystic and tubular structures covered with atypical epithelial cells with abundant eosinophilic cytoplasm. This kind of cancer most often shows low malignancy, and the treatment of choice can often be partial nephrectomy [11] .
Acquired Cystic Disease -associated RCC is a cancer that occurs in the course of end-stage kidneys, mostly with acquired cystic disease. Usually, found accidentally, it occurs as a tumor or thickening of the cyst wall in the kidney. On the surface of the cross section it is of-ten yellowish-gray, with the presence of calcifications. They are characterized by various his-tological structures -many architectural patterns, including: acinar, tubular, solid-alveolar, microcystic and macrocystic may occur. Most cells have abundant, eosinophilic cytoplasm and large, marked nuclei with the presence of nucleoli. Oxalate crystals are typically present. In low-differentiated cases, sarcomatoid or rhabdoid dedifferentiation may occur [12, 13] .
Clear cell (tubulo) papillary renal cell carcinoma is a separate group of kidney cancers, distinguished by an immunohistochemical profile.
In the past the features of morphological structure of this tumor suggested different classification -it was once classified as clear cell carcinoma or so-called angiomyoadenomato-sus tumor. However, the immunohistochemical profile, including the positive staining for CK7, CA-IX, high-molecular weight cytokeratin, with the negative staining for CD10 and AMACR, indicates a separate nosological unit [14] .
Macroscopically, this is a well-delineated and usually encapsulated tumor, yellowish on the cross-section completely solid to predominantly cystic. Microscopically built from tubules, papillae, cysts or solid areas, with a significant amount of fibrous stroma. The malignancy of the tumor is negligible. MiT Family Translocation RCC is a group of very rare cancers in which we deal with TFE3, TFEB, TFEC and MiTF translocations.
There is a group of heterogeneous tumors in which further studies are necessary to es-tablish final diagnostic criteria. In about 30 cases described in this group, only three have de-veloped into metastasizing forms and are life-threatening for patients [15, 16] .
Hereditary Leiomyomatosis Rcc Syndrome-associated Rcc
This group of renal neoplasms was already mentioned in the 2004 WHO classification, although it was not described as a new entity. Hereditary leiomyomatosis RCC syndrome is autosomal dominant, associated with germline mutation at chromosome 1q42.
